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IN THE CLAIMS 

1. (Canceled) 

2. (Canceled) 

3. (Canceled) 

4. (Canceled) 

5. (Previously presented) A system to align digital image data, comprising: 

a plurality of serial data channels, each channel transmitting corresponding serial data, 
the serial data on one serial channel having skew relative to the serial data on other serial 
channels; 

a serial to parallel converter to convert the serial data on each of the plurality of serial 
data charmels into parallel data on corresponding parallel data charmels responsive to a serial 
reference clock; and 

an alignment circuit adapted to align the parallel data such that no skew is present 
between the parallel data on one parallel channel and the parallel data on other parallel 
chsinnels responsive to a pixel clock; 

wherein the serial to parallel converter generates a pixel clock for each parallel data 
channel and a parallel reference clock; 

wherein the alignment circuit comprises: 

a queue circuit to store the parallel data on each of the parallel data channels 
responsive to the corresponding pixel clock; and 

an alignment detection circuit to detect alignment of the parallel data stored in the 
queue circuit responsive to the parallel reference clock; and 

wherein the queue circuit for each of the parallel data channels comprises; 

a plurality of FIFO latches, each FIFO latch to store parallel data responsive to the 
corresponding pixel clock; 

a compare circuit to generate a match bit for each word of parallel data by monitoring 
the parallel data for a code; 

a register circuit to generate a leading edge signal responsive to the corresponding 
pixel clock; 
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a counter circuit to generate a write pointer responsive to the corresponding pixel 

clock; 

a latch circuit to generate a leading edge pointer by latching the write pointer 
responsive to the leading edge signal £ind the corresponding pixel clock; and 

a multiplexer circuit to receive parallel data stored in the plurality of FIFO latches and 
output aligned parallel data to a corresponding parallel data channel responsive to a 
corresponding read pointer. 

6. (Previously presented) The system of claim 5 

wherein each FIFO latch stores a word of parallel data responsive to an enable signal; 

and 

wherein the counter circuit generates the enable signal responsive to the 
corresponding pixel clock. 

7. (Previously presented) The system of claim 6 wherein the counter circuit 
generates the enable signal further responsive to a reset signal, 

8. (Original) The system of claim 5 wherein the code is a blanking code. 

9. (Previously presented) The system of claim 5 wherein the register circuit 
generates the leading edge signal by comparing a match bit for a presently stored word of 
parallel data with a match bit for a previously stored word of parallel data. 

10. (Previously presented) The system of claim 5 wherein the alignment detection 
circuit comprises: 

an alignment detection block for each of the parallel data channels, each block to 
generate the corresponding read pointer responsive to the parallel reference clock; and 

a synchronization circuit to receive a leading edge detect signal from each of the 
alignment detection blocks for each of the parallel data channels and generate a reload read 
pointer responsive to the parallel reference clock. 

11. (Previously presented) The system of claim 10 wherein each alignment 
detection block comprises : 
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a shift circuit to receive the corresponding leading edge pointer and generate the 
corresponding read pointer responsive to the reload read pointer; 

a latch to receive the leading edge signal and generate a leading edge detect signal for 
the conresponding parallel data channel responsive to the reload read pointer. 

12. (Previously presented) The system of claim 1 1 wherein the shift circuit 
comprises: 

a first multiplexer to select between the corresponding leading edge pointer and 
corresponding read pointer responsive to the reload read pointer; 

a shift register to generate a shifted signal by shifting a first muhiplexer output signal; 

and 

a second multiplexer to select between the first multiplexer output signal and the 
shifted output signal responsive to the reload read pointer. 

13. (Currently £imended) The system of claim 4 5 further comprising a decoder 
adapted to receive the aligned paiullel data on corresponding paraUel channels from the 
alignment circuit, the decoder meeting the digital visual interface specification version 1 .0. 

14. (Canceled) 

15. (Canceled) 

16. (Currently amended) The An alignment circuit of claim 1 5 receiving inp ut 
parallel data on a plurality of input parallel data channels and generating output parallel data 
transmissible on a plurality of output parallel data channels, the input parallel data on one 
input parallel data channel having skew relative to the input paraUel data on other input 
parallel data channels, comprising: 

an alignment detection circxiit to generate a plurality of read pointers corresponding to 
the plurality of input parallel data channels responsive to a parallel reference clock signal: 
and 

a plurality of FIFO circuits corresponding to the plurality of input parallel data 
channels to generate the output parallel data responsive to the plurality of read pointers: 

wherein the output data on one output channel has no skew relative to the output data 
on other output channels: 
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wherein the alignment detection circxiit comprises an ali^ m ent detection block for 
each input data channel, each alignment detection block to generate a read tKtinter for each 
input data channel responsive to the parallel reference clock: 

wherein each alignment detection block comprises: 

a read pointer generating circuit to receive a corresponding leading edge 
pointer and generate the corresponding read pointer responsive to a reload read pointer 
signal; and 

a latch to receive a leading edge signal and generate a leading edge detect 
signal for the corresponding input data chamiel responsive to the reload read pointer signal. 

17. (Currently amended) An Tlie alignment circuit of claim 16 r e ceiving input 
data on a plurality of input data chonn o lo and gonerating output data transmissible on a 
plurality of output data ohannels, th e input data on on e input data ohonnol having skew 
r e lative to the input data on other input data chami e ls, compri g ing T 

an alignment d e t e ction circuit to g e n e rat e a plurality of r e ad point e rs corr e sponding to 
the plurality of input data ohonnels r e sponaivo to a refer e nc e clock signal; and 

a plurality of FIFO oirouita oorr e sponding to th e plurality of input data ohannols to 
g e n e rat e the output data rooponsivo to the plurality of r e ad point e rs; 

wherein the output data on on e output channel haa no skew r e lative to the output data 
on other output channel s ; 

wh e r e in the alignment d e t e ction oirouit compri se s an alignm e nt d e t e ction blook for 
e ach input data ohonn o l^ e ach block to g e n e rate a r e ad pointer for each input data ohannol 
responsive to the parallel ref e rence olook; 

wherein the read pointer generating circuit comprises: 

a first multiplexer to multiplex between the corresponding leading edge pointer and 
corresponding read pointer responsive to the reload read pointer; 

a shift circuit to generate a shifted signal by shiftiug a first multiplexer output signal; 

and 

a second multiplexer to multiplex between the first multiplexer output signal and the 
shifted output signal responsive to the reload read pointer. 

18. (Previously presented) The alignment circuit of claim 16 wherein the 
alignment detection circuit fiirther comprises a feedback circuit to generate the reload read 
pointer signal responsive to the parallel reference clock. 
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1 9. (Previously presented) The alignment circuit of claim 1 8 wherein the 
feedback circuit comprises: 

a logic gate to generate a logic gate signal by logicaUy manipulating leading edge 
detect signals from each input data channel; 

a plurality of serially connected registers to generate the reload read pointer signal by 
registering the logic gate signal responsive to the parallel reference clock. 

20. (Currently amended) Th& An alignment circuit ofolaim 11 receiving input 
parallel data on a plurality of input parallel data chan o els and generating outp ut parallel data 
transmissible on a plurality of o utput parallel data channels, the input p arallel data on one 
input parallel data channel having skew relative t o the input parallel data on other inp ut 
parallel data channels, comprising: 

an alifflmient detection circuit to generate a plurality of read pointers correspondm ^ to 
the plurality of mput parallel data cha n nels responsive to a p arall el reference dock signal: 
and 

a plurality of FIFO circuits correspondin g to the plurality of input parallel data 
channels to generate the output parallel data resp o nsive to the pluralitv of read pointers: 

wherein the output data on one outp ut channel has no skew relative to the output data 
on other output channels: 

wherein each FIFO circuit comprises: 

a plurality of FIFO latches, each FIFO latch to store a word of input data responsive 
to a corresponding pixel clock; 

a compare circuit to generate a match bit for each word of input data by monitoring 
the input data for a code; 

a register circuit to generate a leading edge signal responsive to the corresponding 
pixel clock; 

a counter circuit to generate a write pouiter responsive to the corresponding pixel 

clock; 

a latch circuit to generate a leading edge pointer by latching the write pomter 
responsive to the leading edge signal and the corresponding pixel clock; and 

a multiplexer circuit to receive input data stored in the plurality of FIFO latches and 
output aligned input data to a corresponding input data channel responsive to a corresponding 
read pointer. 
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2 1 . (Original) The alignment circuit of claim 20 wherein the code is a DVI 
blanking code. 



22. (Previously presented) The alignment circuit of claim 20 wherein the counter 
circuit generates an enable signal responsive to the corresponding pixel clock and a reset 
signal and wherein each FIFO latch is enabled by the enable signal, 

23. (Previously presented) The aUgnment circuit of claim 20 wherein the logic 
circuit generates the leading edge signal by logically manipulating the match bit of a 
presently stored data word with a match bit of a previously stored data word responsive to 
corresponding pixel clock. 



24. (Canceled) 

25. (Canceled) 

26. (Currently amended) The method of claim 0^ 29 wherein receiving the data 
comprises: _ _ 

receiving serial data on a plurality of serial channels; 

converting the serial data to parallel data; and 

providing the parallel data to a plurality of parallel channels. 



27. (Currently amended) The method of claim 2& 29 wherein storing the data in a 
plurality of queues includes for each channel storing a word of data in a plurality of FIFO 
latches responsive to a corresponding pixel clock. 

28. (Canceled) 

29. (Currently amended) Bie A method of claim 2 8 for aligning parallel image 
data, comprising: 

receiving the data on a pluralitv of chan nels, the data on one channel havinp skew 
relative to the data on anothe r cfianneT- 

storing the data in a pluralitv of queues: 
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detecting a valid data, tra nsition hy ch ecking the data for a nr^e.f.rn.ir..A 
setting a read pointer for each channel responsive to the valid d^i« tr^ncit^^^; 
aligning the data hy reading the plurality of queue., onn. ihe read p mnt^c ...u 
the channe ls point to a valid data transition : 

wherein detecting a valid data transition comprises sn;.nn inB each wnrH ^oto .u^ 
code: and 

wherein detectmg a valid data transition comprises: 
storing the code for a previous word of data; 
storing the code for a present word of data; and 

comparing the code for the previous with the code for the present word of 

data. 

30. (Original) The method of claim 29 wherein detecting a valid data transition 
includes generating a leading edge signal as a result of comparing the code. 

3 1 . (Original) The method of claim 30 wherein detecting a valid data transition 
includes: 

generating a write pointer responsive to the pixel clock; and 
generating a leading edge pointer by latching the write pointer responsive to the 
leading edge signal and the pixel clock. 

32. (Original) The method of claim 3 1 wherein setting the read pointer includes: 
generating a reload read pointer by logically manipulating the leading edge signal 

from each data chaimel; and 

latching the leading edge pointer responsive to the reload read pointer. 

33. (Original) The method of claim 32 wherein aligning the data by reading the 
plurality of queues includes: 

multiplexing data from the pluraUty of FIFO latches to a corresponding data channel 
responsive to the read pointer, wherein multiplexed data provided to one data channel is 
aligned relative to other multiplexed data provided to other data channels. 
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